New 4-cyclo(propyl-and butyl)pyridinium salts have been prepared by alkylation of 4-picolinium salt with α,ω-dibromoalkanes under phase-transfer catalysis conditions. The influence of the nature and the catalysis concentration was investigated. The experimentally determined H and C NMR chemical shifts were compared with the values calculated using the GIAO/DFT and HF approach in gas-phase and/or in methanol by using the IEF-PCM method. 
Introduction
The cyclopropyl group is an increasingly common structural motif in pharmaceutically active molecules and is frequently included as a substituent in structure-activity relationship studies. 1 Either the cyclopropyl or the cyclobutyl is a relatively highly reactive group and are frequently used as an intermediate in organic synthesis. 2, 3 Compounds containing the cyclopropylpyridine moiety exhibit antibiotic, 4 antidepressant and anticancer activity. 5 The cyclopropylpyridines can be prepared by reaction of the appropriate vinylpyridine with diazocompounds 6, 7 or dimethylsulfoniummethylide,about the C-C bond connecting the cyclo(propyl and butyl) and pyridinium groups (α) has been calculated at 30 o interval with full geometric optimization at the each point. The bisected forms of cyclo(propyl and butyl)pyridiniums are preferred over other forms ( Figure 1 ). All compounds may assume two different bisected conformations, with very small differences in energy, due to ethyl group orientation over the pyridinium ring. The general shape of the potential curves of compounds 3a-c are similar, with a global minimum for the bisected form and only 4-cyclobutylpyridinium have another minimum for the perpendicular forms as and 4-cyclopropylpyridine and cyclopropylbenzene ( Figure 2 ). C NMR chemical shifts (δ/ppm) were calculated with the GIAO method without solvent or in methanol at HF, B3LYP and MPW1PW91 levels using the 6-31+G(d,p) and 6-311++G(2d,p) basis sets. Relative chemical shifts were estimated by using the corresponding TMS shieldings calculated in advance at the same theoretical level as the reference.
Results and Discussion

Synthesis of 4-cyclo(propyl-and butyl)-1-ethylpyridinium bromides (3a-c)
Previously the alkylation of C-H acids with dihalogenides was performed in two-phase system in 50% solution of sodium hydroxide in the presence of triethylbenzylammonium chloride as catalyst.Error! Bookmark not defined. Considerable yields of cycloalkanes from C-H acids also are obtained in system DMSO-K 2 CO 3 .
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4-Methylpyridinium salt 1 also is C-H acid due to the positive charge at the nitrogen atom. The synthesis of cylopropyl-and cyclobutylpyridinium salts 3 was performed by treating of 1-ethyl-4-methylpyridinium bromide 1 with dibromides 2 (Scheme 1). 
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Calculation 1 H-NMR spectra of (3a-c)
Compound 3b, with phenyl subtituent in cyclopropan ring, can exist as cis and trans stereoisomers. In order to investigate obtained in our reaction compound structure, we have performed a theoretical study of compounds 3a-c ( Figure 3 ). Centre of multiplet.
The assigned proton chemical shifts were supported by the GIAO method in gas phase or in methanol by using the IEF-PCM method calculated values. Comparisons between experimental and theoretical chemical shift data were made using the following statistical parameters: total absolute error between computed and experimental chemical shifts (|∆δ| Τ , ppm) 20 cis-stereoisomer are associated with the H-9a and H-8a atoms: 1.05ppm (39%) of the error is due to H-9a and 0.58ppm (23%) to H-8a. The 3b trans-stereoisomer 1 H shift error on the H-9b was only 0.15ppm (6%) and H-8a -0.02ppm (1%).
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C NMR spectra of (3a-c) Figure 4 . Numbering of C atoms. C values (computed with respect to TMS) for the B3LYP/6-311++G(2d,p) optimized geometries in gas-phase and methanol of compound 3a-c are presented in Table 2 , together with the available experimental data. Comparison between experimental and theoretical chemical shift data was made by using the same as in 1 H chemical shift case criterions. As can be seen, the IEF-PCM method provides the excellent agreement of the 6-311+G(2d,p) and 6-311+G(2d,p).values with the experiment, far better than in the case of gas-phase approaches. Total absolute error |∆δ| Τ values were smallest with the smaller basis set 631+G(d,p), but other two criterions R 2 and r.m.s. were better with the bigger basis set 6-311+G(2d,p). More precise C chemical shifts. Use of the method based on proton shift comparisons is recommended for compounds of this type because it showed better ability to discriminate between trans and cis isomers differences than did the carbon-based method.
Experimental Section
General. 1 g every 30 min) was added. After the addition was complete, the reaction mixture was heated 2 hour and then allowed to reach the room temperature and leaved overnight. Next day the mixture was filtered, a residue was treated with 250 ml of acetonitrile and inorganic salts were filtered off. Filtrate was concentrated under vacuum. This crude reaction mixture was purified by flash silica gel column chromatography (CH 3 CN/CHCl 3 solvent systems). 
1-ethyl-4-cyclopropylpyridinium bromide (3a
